Total relief within the drainage area is about 95 feet. Slopes generally are 4 to 12 percent and range from 100 to 800 feet in length. Figure 1 shows the shape of the watershed and the locations of dams 1 and 2, stabilization structure s, two precipitation gages, and sediment sampling points.
Deposits of Pleistocene age mantle the watershed. Peorianloess, of late Pleistocene age, forms ?i nearly continuous mantle over the eastern half of the area and is on divide areas and upper slopes in the western half of the area. Loess of the Loveland formation, which underlies the Peorian loess stratigraphically in this southeastern Nebraska area, is not exposed to any significant extent. Kansan till, also of Pleistocene age, is generally exposed on moderate to steep slopes in the western part of the watershed. The Kansan till, which is stratigraphically lower than the Peorian loess and the Loveland formation, generally is found topographically lower than these formations. Late Pleistocene to Recent alluvium mantles the small, narrow bottomland areas.
Soil development in the watershed varies mainly with parent material, physiographic position, and slope. Because climate and vegetation in this small drainage basin are homogeneous, they are relatively unimportant determinants of profile differences. Soils developed on loess are predominant in the eastern half of the area and grade into mainly glacial-till soils in the western part of the area. Slope, infiltration rate, soil p er m eab il i t y, and parent material may vary within small areas. Severe erosion has exposed the B horizon in small areas of steeply sloping land. Most of the drainage area is under cultivation; corn, sorghum, oats, and wheat are the main crops. Much of the steeply sloping land is in native grass or is seeded to grasses and legumes, and small areas of native grass are along the major channels. Nearly all the minor drainageways have been seeded to grass to prevent gully formation. The major channels of the dendritic drainage system have very steep or vertical banks. The main channel leading into the northeast corner of reservoir 1 is incised 4 to 8 feet below the flood plain. Graded or level terraces that are constructed on nearly all the cultivated land and on some of the pastureland have modified the natural runoff patterns on most of the watershed.
STRUCTURES AND RESERVOIRS
Reservoir 1 ( fig. 3 ) has a capacity of 125. 6 acrefeet and a surface area of 13.0 acres at crest of emergency spillway, elevation 1, 144 feet, mean sea level; at the top of the drop inlet, elevation 1, 134 feet, the capacity is 30. 5 acre-feet and the surface area of the reservoir is 5. 0 acres. Table 1 gives the area and capacity of 1-foot increments of elevation for this reservoir. Reservoir 2 ( fig. 4 ) has a capacity of 4. 25 acre-feet and a surface area of 1. 29 acres at crest of emergency spillway, elevation 1, 152 feet, mean sea level; at the top of the drop inlet, elevation 1, 149. 34 feet, the capacity is about 1. 94 acre-feet and the surface area of the reservoir is about 0. 6 acre. Table 2 gives the area and capacity for this reservoir.
Drainage from approximately 350 acres flows directly into reservoir 1. Channel-stabilization structures 1 and 2 exert a minor control on runoff from the northeast part of the watershed. Drainage from approximately 145 acres flows into reservoir 2; outflow from reservoir 2 flows into reservoir 1. Drainage from a very small area passes through stabilization structure 3 near the northeast corner of reservoir 1. The deposition of sediment in reservoir 1 is affected by detention dam 2 and, to a lesser degree, by the stabilization structures. Flow regulation through reservoir 2 is similar to that through reservoir 1 except that the time of detention is shorter because of a smaller reservoir capacity and a larger discharge tube. The drop-inlet structure at reservoir 1 has a concrete riser having a rectangular opening 30 by 24 inches, and the discharge tube has a circular opening 18 inches in diameter. The drop-inlet structure at reservoir 2 has a metal riser 48 inches in diameter, and the discharge tube is 36 inches in diameter. Stabilization structures 1 and 2 have earth spillways; stabilization structure 3 has a metal drop-inlet arrangement similar to that of reservoir 2.
METHOD OF OPERATION
During the period April 1, 1955 , to September 30, 1956 , sediment was sampled at 14 1 o c at i on s in the Whitehead Watershed. (See fig. 1 .) Outflow from reservoirs 1 and 2 was sampled at locations 1-D, 1-U, and 2; and flow upstream from the reservoirs was sampled at locations 3 to 13. Locations 10 to 13 were not used before June 30, 1956.
Outflow was sampled from reservoir 2 at the discharge-tube outlet and from reservoir 1 at the discharge-tube outlet and at the trash rack that protects the inlet of the discharge tube. Samples were collected at the outlets with a U. S. DH-48 sampler (figs. 5 and 6) and at the trash rack with automatic suspended-sediment samplers in vertical stacks on the upstream corners of the rack (figs. 7 and 8). At reservoir 1 samples were also collected at the outlet with a continuous suspended-sediment sampler having the sampler intake nozzle in a fixed position inside the discharge tube.
Inflow to the reservoirs was sampled with a U. S. DH-48 sampler at locations 4, 5, 6, 7, 8, 9, 10, 11, 12 , and 13 and with automatic suspended-sediment samplers at locations 3, 6, 7, and 8. The automatic samplers were placed in the channels so that the initial samples were collected when the flow reached a depth of about 0.7 foot. Automatic samplers were generally arranged in vertical stacks so that successive samples were obtained as the stage increased. Manual sampling at locations 5 and 9 was done by a local resident, who was assisted by Geological Survey personnel during periods of major runoff.
Precipitation was measured at a recording gage about a quarter of a mile south of reservoir 1 and at a nonrecording gage about 1 mile northeast of reservoir 1 ( fig. 1 ).
OUTFLOW PERIODS
Seven periods of significant runoff and outflow occurred from April 1, 1955 , to September 30, 1956 . Table 3 gives the maximum gage height, total water discharge, and total sediment discharge at reservoir 1 for these periods. The largest outflow period was June 24-26, 1955. In 12 hours, 4. 30 inches of rain fell at a maximum intensity of about 2. 00 inches per hour. At reservoir 1, peak inflow was 653 cfs, peak outflow was 32. 8 cfs, peak concentration of outflow was 3, 400 ppm, maximum instantaneous sediment discharge was 275 tons per day, and total sediment discharge was 135 tons. Hydrographs of inflow and outflow, continuous concentration of outflow, accumulated precipitation, and some instantaneous concentrations of inflow are shown on figure 9. Gage-height trace, continuous concentration of outflow, accumulated precipitation, and some instantaneous concentrations of inflow at reservoir 2 for the period of June [23] [24] 1955 , are shown on figure 10. Samples at location 3 show that the peak concentration of inflow occurred during the initial sharp rise in stage.
On June 28-29, 1955, which was an outflow period of relatively minor significance, 0.85 inch of rain fell in 1. 37 hours at a maximum 30-minute intensity of about 1. 30 inches per hour. At reservoir 1, peak inflow was 95.0 cfs, peak outflow was 28.4 cfs, peak concentration of outflow was 1, 530 ppm, maximum instantaneous sediment discharge was 115 tons per day, and total sediment discharge was 11 tons. Figure 11 shows hydrographs of inflow and outflow, continuous concentration of outflow, accumulated precipitation, and some instantaneous concentrations of inflow.
Very minor outflow occurred July 31- Aug. 3, 1956 . On July 31, 1. 97 inches of rain fell between 5 and 8 p.m., with 1.41 inches falling between 6 and 7 p.m. At reservoir 1, peak inflow was 131 cfs, peak outflow was 20. 4 cfs, peak concentration of outflow was 148 ppm, maximum instantaneous sediment discharge was 7. 3 tons per day, and total sediment discharge was 1. 0 ton. Figure 12 shows hydrographs of inflow and outflow, continuous concentrations of outflow, and accumulated precipitation.
The second largest outflow period was Aug. 18-20, 1956 . Total rainfall was 2.28 inches from 1 to 7 a.m., with 1.90 inches falling between 1 and 3 a.m. At reservoir 1, peak inflow was 241 cfs, peak outflow was 30. 6 cfs, peak concentration of outflow was 1, 110 ppm, maximum instantaneous sediment discharge was 93 tons per day, and total sediment discharge was 25 tons. Hydrographs of inflow and outflow, continuous concentration of outflow, and accumulated precipitation are shown in figure 13 .
Particle-size analyses of suspended-sediment samples are given in tables 4-7. Particle-size distribution of inflow and outflow samples is shown graphically in figure 14. The particle-size distribution of these samples shows that the outflow has a higher percentage of clay than the inflow, that most of the sand entering reservoir 2 is trapped, and that all the sand entering reservoir 1 is trapped. Figure 15 shows the relationship between the percentage of sediment in a specific size class and the suspended-sediment concentration of inflow water to reservoirs 1 and 2. The curves in figure 15 indicate that, in general, the percentage of clay decreases and the percentage of silt increases as. the suspendedsediment concentration increases.
A comparison of suspended-sediment size analyses in native water and in distilled water with dispersing agent shows that the water is of such chemical quality as to induce significant flocculation of sediment during certain settling conditions. (See tables 4 to 7.) Results of chemical analyses of water samples collected concurrently with suspended-sediment samples are shown in table 8.
GLOSSARY
Automatic suspended-sediment sampler: a bottle equipped with intake nozzle and exhaust tube, which is mounted in a fixed position and which admits water-sediment mixture when the water rises to the level of the nozzle. A valve prevents entry of water after the bottle is about nine-tenths full.
Flocculation: the formation of larger sediment aggregates caused by coalescence of smaller particles that are subjected to certain physicpchemical conditions. 
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